Macao, China's only city with legalized casinos, has maintained a high prevalence of gambling participation and gambling disorder (GD) over the past decade. The mental health risks associated with such high levels have been overlooked. In order to estimate the comorbid prevalence of GD with depression, anxiety, and Internet gaming disorder (IGD) and to explore the potential buffering effect of psychological resilience and purpose in life, this study obtained a representative adult Chinese sample (N = 1000, 44% male, aged 18-97 years) from a telephone survey conducted between October and November of 2016. As hypothesized, the highest psychiatric comorbid prevalence was observed in the GD subgroup (n = 19, 21.1% probable IGD, 26.3% probable depression, and 37.0% probable anxiety). All these mental health problems could increase one's proclivity to GD, and vice versa. Psychological resilience was found to buffer the association between anxiety symptoms and probable GD (χ 2 (1) = 4.30, p = 0.04/GD symptoms, F change (1,162) = 6.29, p = 0.01), whereas purpose in life did not display any hypothesized moderating effect. These results indicate the usefulness of mental health screening for GD, taking into consideration its associated risks, and of fostering psychological resilience in prevention and treatment programs.
Introduction
Macao, with its reputation as the Las Vegas in the East and with its over 170 years of gambling industry history, is the only city in the greater China territory with legalized casino gambling since its sovereignty was returned to China, from Portugal, in 1999 [1, 2] . Over the past 10 years, an estimated 49.5% to 55.9% (N = 1963 to 2158) of its residents (≥ 15 years old) have participated in at least one gambling activity, of which 0.7% to 1.3% were identified as probable DSM-IV pathological gamblers in earlier years and 2.5% were identified as probable DSM-5 disordered gamblers in 2016 [3] [4] [5] [6] . Similar prevalence has been reported in other local studies, such as 5.6% probable pathological gambling in 2010 (N = 2011) [7] and 2.1% probable disordered gambling in 2014 (N = 1018) [8] . These estimated percentages are considerably higher than those in other regions that have legalized casino gambling, such as a low 0.1% probable disordered gambling in Singapore (N = 3000) [9] . The current study sought to make use of Macao's solid residential gambling participation and to respond to an elevated call from the community to examine the risks associated with the high rates of gambling disorder (GD), as well as to look for potential buffers.
Other than demographic risks, such as male, younger, and with lower education levels [7, 8, 10] , previous research has identified depression and anxiety as the two most frequently reported forms of mental distress associated with being a gambler rather than a non-gambler [11] [12] [13] . In a recent systematic review of 11 general populations (N = 2417 to 43, 093) , an average comorbidity of 37.9% for mood disorders (including major depression and bipolar disorder/manic episodes) and 37.4% for anxiety were found to have gambling problems, including both problem gambling and pathological gambling [14] . Depression and anxiety in disordered gamblers were found to increase the likelihood of health problems such as sleep disturbances [15] , which are associated with risk behaviors including substance use and lethal suicide attempts [16, 17] . In another retrospective study (N = 9282), prior DSM-IV mood and anxiety disorders were found to predict the onset and persistence of pathological gambling; 74.3% of the pathological gamblers with another lifetime mental disorder had an earlier onset of at least one such disorder that preceded pathological gambling [10] . However, the local comorbidity of GD and emotional distress remains unstudied in Macao, hence, the potential risk of GD to the community's mental health, and vice versa, is highly likely to be underestimated. The first objective of the present study was to estimate the comorbidity between GD and its two most common forms of emotional distress (i.e., depression and anxiety) to provide more accurate statistics for clinical practice and community health promotion.
When exploring the relationship between GD and other types of behavioral addictions, similarities between GD and Internet gaming disorder (IGD) were speculated and examined [18] , with the latter even being called a "nonfinancial form of gambling" (p.54) [19] . Although a positive relationship between the two has been consistent [20, 21] , the comorbidity of the two appears to be an understudied area of inquiry. The only relevant study examined the comorbidity of video gaming dependence and DSM-IV pathological gambling, which identified 15% of 193 treatment-seeking pathological gamblers as having video dependence [22] . On the other hand, Dowling and Brown, using an Australian college sample (N = 173), reported that there was no overlap between problem gambling and Internet dependence [23] . It is not clear whether the inconsistency in these findings is due to the different samples or to the different diagnostic tools used. To fill the gaps in the existing literature regarding DSM-5-based comorbidity between GD and IGD, our second objective was to examine the hypothesized co-occurrence between the two disorders in order to provide more empirical data for further comparisons by behavioral addiction scientists and practitioners.
Our third objective was to explore the potential buffering effects of two personal strength constructs (i.e., psychological resilience and purpose in life) on the relationship between GD and its comorbidities to improve public health promotion and policy design efforts. Although no existing empirical studies have directly evaluated the moderating effects of these two, indirect evidence indicates that resilience may play a protective role against problem gambling in the general population and among adolescents [24, 25] . Resilience has also been found to have a negative association with both emotional distress and addictive behaviors, such as substance use [26] . In a grounded-theory study, Holdsworth reported that unlike recreational gamblers, problem gamblers appeared to lack the resilience necessary to deal with life events and psychological comorbidities, which hints at the possible protective role of resilience against GD and its comorbidities [27] . Purpose in life could potentially perform a similar buffering role, which was found indirectly from its negative correlation with addictive behaviors, including problem gaming [28] , Internet addiction [29] , and smoking [30] . To the best of our knowledge, no study has tested or documented the moderating effect of either psychological resilience or purpose in life on the association between disordered gambling and other mental problems, such as emotional distress and IGD.
Altogether, the present study hypothesized (a) the co-occurrence of GD with depression, anxiety, and IGD in the general population of Macao, and (b) the buffering effect of psychological resilience and purpose in life on the relationship between GD and its comorbidities in Macao adult residents.
Our findings would (a) set the groundwork for subsequent DSM-5-based comorbidity studies of GD, (b) highlight the potentially increased risks of GD to draw the public's attention to the need for early prevention and treatment, and (c) identify protective buffers that may alleviate the impact of comorbid psychiatric symptoms (if any) of GD for practitioners and policy advocates.
Materials and Methods

Respondents and Procedures
Between October and November of 2016, we conducted a random sampling telephone survey among Chinese Macao residents based upon the 2015 Macao residential phonebook. Both male and female Chinese Macao residents who were 18 years old or above were included. We adopted a two-step stratified random sampling method of phone poll studies. We randomly selected eligible residential units in the first step, following which we selected a household member based on the last birthday rule. In the end, 1000 respondents voluntarily participated in and completed the approximate 12-minute phone survey without any monetary incentives, which incurred an overall 61.8% cooperation rate by the standard of American Association for Public Opinion Research [31] .
The overall sample had more females (56%; 95% CI [52.9%, 59.1]), than males (44%; 95% CI [40.9%, 47.1]), and a mean age of 40.0 years (SD = 15.3; ranging from 18 to 97), which was similar in sex and age distribution to the population parameters of 2016 as reported by the census of Macao [32] . The sample consisted of 68.0% secondary or tertiary graduates, 66.9% full-time or part-time workers, and 11.9% casino employees. A total of 183 respondents who had engaged in gambling in the past 12 months were classified as "recent gamblers".
This study was part of a research project that had obtained approval from the ethics committee of the affiliated university of the corresponding author (MYRG2015-00213-FSS). Using the same dataset, the findings about prevalence and correlates of problematic adult gaming in Macao was reported in another published paper [33] .
Measures Section
For probable GD, consistent with previous studies [7, 8, 34] , we used the nine DSM-5 diagnostic criteria for GD to assess illness symptoms and identify probable disordered gamblers [35] . Only respondents with past-year gambling experience (n = 183) answered whether each of the symptoms (e.g., preoccupation with gambling) described their own condition within the last year (0 = no, 1 = yes). Internal consistency (KR-20) of these items was 0.81 for the current sample. A total sum of the scale score corresponded to the GD symptom variables (ranging from 0 to 9). A cutoff of 3/4 was used, in accordance with guidelines of the DSM-5 [35] , to create the probable GD variable (1 = no, 2 = yes).
Depression and anxiety symptoms were independently measured with two 7-item subscales from the Chinese version of the 21-item Depression Anxiety Stress Scales (DASS-21) [36] . It is with a 4-point Likert scale, in which 0 = did not apply to me at all, and 3 = applied to me very much or most of the time. A total depression score (i.e., depression symptoms) and a total anxiety score (i.e., anxiety symptoms), which both ranged from 0 to 42, were computed. Higher total depression scores indicated more depressive symptoms (Cronbach's α = 0.82). Consistent with previous studies [37, 38] , respondents with a score of ≥14 (moderate and above) were classified as probable depressed cases. Similarly, higher total anxiety scores represented higher levels of anxiety (Cronbach's α = 0.79), with a cut-off of ≥10 (moderate and above) to classify probable cases with anxiety [37, 38] .
Probable IGD symptoms were measured with the nine DSM-5 diagnostic criteria for this disorder [35] , which is in accordance with previous research [39] . Only 473 self-reported past-year gamers were asked to respond to these items about their experience of problematic gaming (0 = no, 1 = yes) in the past 12 months (KR-20 = 0.69). The total sum scale score ranged from 0 to 9, which corresponded to the variables of IGD symptoms in the subsequent analyses. Another variable, probable IGD, was computed, with a cutoff of 4/5, to differentiate probable IGD respondents from non-IGD respondents [40] .
Psychological resilience was measured via the 10-item Chinese version of the Connor-Davidson Resilience Scale [41, 42] . It is a 5-point Likert scale, in which 0 = not true at all and 4 = true nearly all the time. Higher scale scores indicated higher resilience levels, with the Cronbach's α = 0.90 in this study.
Perceived purpose in life was assessed with the 6-item version of Crumbaugh and Maholick's Purpose in Life Scale with a 5-point Likert scale (1 = strongly disagree to 5 = strongly agree) [43, 44] . Higher scores reflected higher levels of positivity in perceived life purpose, with the Cronbach's α = 0.82 in this study.
The background variables reported by respondents were their age, sex, education level, employment status, and casino employment status. Regarding gambling expenses, recent gamblers were asked to decide how much they had spent during each gambling incident.
Data Analysis
All statistical analyses were conducted with SPSS 25.0 (IBM, Armonk, NY, USA) [45] . We first examined the descriptive statistics and inter-correlations of all the key variables and categorized the overall sample into two groups of sub-samples, namely, non-gamblers versus recent gamblers and non-GD gamblers versus probable GD gamblers. Multiple between-group comparisons were conducted to explore potentially significant characteristic differences with χ 2 tests and Mann-Whitney tests for categorically scaled (e.g., working status), ordinally scaled (e.g., educational attainment), or skewed variables (e.g., age), and t-tests were conducted for continuous variables. Based upon the sub-group comparison results, we calculated the Prevalence Ratio (PR = P (with diease) P (with exposure)
) to indicate the comorbid risk of GD with depression, anxiety, and IGD.
Finally, we explored the potential moderating effects of psychological resilience and purpose in life on the relationship between GD (i.e., probable GD and GD symptoms) and its three co-occurring mental health problems (i.e., depression, anxiety, and IGD), respectively, with six hierarchical ordinary least squares linear regressions for GD symptoms and six hierarchical maximum likelihood binary logistic regressions for probable GD. In each hierarchical model, two well-established risky demographic factors, age and gender [46] , were controlled for as covariates in the first step. In the second step, the focal predictive variables (i.e., one comorbid symptom variable and one personal strength variable) were entered, and in the last step, the interaction term of the focal predictive variables was entered. All of the focal predictive variables and their product terms in these moderation models were mean-centered and bootstrapping (n = 5000) was performed to reduce bias [47] .
Results Section
Profiles of this Sample
The overall sample (N = 1000) was categorized into non-gamblers (n = 817) versus recent gamblers (n = 187; with 168 non-GD gamblers [89.8%] and 19 probable GD gamblers [10.2%]). Table 1 shows that males (OR = 2.96) and lower educational levels (OR = 1.47 [Junior secondary and lower versus Senior secondary and higher]) were more likely to engage in gambling in the past year. This pattern was also observed among probable GD gamblers compared to non-GD gamblers (OR = 3.04 for males; OR = 3.43 for less educated).
Probable GD gamblers, relative to non-GD gamblers, reported spending significantly more money on gambling (p < 0.001) and showed a significantly higher tendency to suffer from IGD (OR = 12.53) and from depression (OR = 4.15). A similar online gaming engagement pattern was found among past-year gamblers, in which they were more likely to play online games than non-gamblers, χ 2 (1) = 17.14, p < 0.001, OR = 1.98. However, it is worth noting that working in casinos did not significantly affect whether the respondents gambled in the past year (p = 0.97) or show probable GD (p = 0.22).
Non-gamblers and recent gamblers, moreover, did not have significantly different levels of probable IGD/anxiety/depression (p > 0.05). Note. GD-Gambling Disorder, IGD-Internet Gaming Disorder. a The gambling expense has been converted from local currency to US dollars. b The total IGD sample (n = 468) includes only past-year online gamers.
Comorbidity Analysis
In the overall sample, the prevalence of probable GD, probable IGD, probable depression, and probable anxiety was 1 Table 2 presents the results of the analyses regarding the potential moderating effects of psychological resilience and purpose in life on the associations between GD (i.e., GD symptoms and probable GD) and each of the three comorbid disorder symptoms in the study. As shown, one set of six independent moderation models was built to assess the six product terms (i.e., depression symptoms × purpose, depression symptoms × resilience, anxiety symptoms × purpose, anxiety symptoms × resilience, IGD symptoms × purpose, and IGD symptoms × resilience) in moderating between symptoms of depression/anxiety/IGD and GD symptoms. Similarly, another set of six models was examined for probable GD. The results showed no statistical significance for most of the interaction terms, with the exception of anxiety symptoms × resilience, which displayed a consistent moderating effect on the relationship between anxiety and GD symptoms (R 2 Change = 0.035, F change (1,162) = 6.29, p = 0.01) and between anxiety and probable GD (χ 2 (1) = 4.30, p = 0.04), respectively. We further probed these moderating effects with a simple slopes analysis [48, 49] , and the results are presented in Figure 1 . 
Exploring Buffering Effects of Psychological Resilience and Purpose in Life
Discussion Section
In this study, we collected a representative adult sample of the Macao community and observed 19 probable GD gamblers, representing 10.4% (95% CI [5.96, 14 .80]) in our past-year gambler sub-sample (n = 187), which is higher than the prevalence reported in other larger local gambler samples, such as 7.4% out of 282 past-year gamblers [8] and 4.9% of 1030 past-year gamblers [6] . Such a high prevalence of probable GD, reported across studies and time both in the general and gambler samples, shows that gambling disorder is persistent and alarming in Macao, warranting further research and clinical attention.
Our findings concerning the demographic profiles among recent gamblers and probable GD gamblers, such as males with lower educational attainment, are consistent with former local studies [7, 8] . The amount of gambling expense was consistently found to be a satisfactory indicator of probable GD gamblers when compared to non-GD gamblers, in this study and previous studies [8] . However, casino employment no longer appeared to be a risk factor for probable GD, which might be attributed to the implementation of responsible gambling training programs for casino workers and local residents in recent years [50, 51] . In addition, non-disordered gambling did not appear to increase the risk for IGD, depression, or anxiety, as evidenced by the lack of significant results when comparing non-gamblers with past-year gamblers. This finding lends some empirical support to the possibility that responsible gambling policy may reduce the potential harm of gambling on the public's mental health. However, further resources must be allocated to screening and treatment for those with GD or those at-risk.
When comparing the prevalence of probable IGD, probable depression, and probable anxiety in the three samples (i.e., the overall, the recent gambler, and the probable GD), the prevalence of all three forms of mental health problems peaked in the probable GD sample. To quantify the increased risk level, we calculated PR for further comparison. As a result, compared to the non-GD group, people with GD were 5.94 times, 3.27 times, and 2.02 times more likely to have probable IGD, probable depression, and probable anxiety, respectively. In contrast, the risk of having probable GD would be 9.23 times more likely among probable IGD cases when compared to non-IGD cases, 3.32 times more likely among probable depression cases when compared to non-probable depression cases, and 1.78 times more likely among probable anxiety cases when compared to non-probable anxiety cases. These data confirmed the co-occurrence of these mental problems and provided extra support to previous studies' claims regarding positive correlations between GD and other mental health disorders [10] . They also confirmed that problem gambling could be initiated by depression and anxiety [52] .
Although the mutual risks of having probable GD in emotionally distressed populations and having emotional distress in probable GD populations are comparable, probable IGD cases were found to be at a much higher risk of suffering from probable GD (PR = 9.23) than probable GD cases were of suffering from probable IGD (PR = 5.94). In addition to the likelihood of a high co-occurrence, due to similar mechanisms for the development of these two types of behavioral addictions, our findings may also reflect the notion that IGD may be a "gateway illness" for GD development. Further empirical evidence is needed to confirm this speculation. The findings may also be attributed to different determinants involved in the development of these two behavioral addictions, which may be related to gambling's essential financial elements [18] , as well as to gaming pursuits placing more focus on skill [53] .
A statistically significant buffering effect was found only in relation to psychological resilience, which moderated the relationship between anxiety symptoms and probable GD (in both binary and continuous forms). Specifically, even after controlling for the effects of age and gender, the buffering effects of psychological resilience still explained 3.5% of the variance in the association between anxiety and GD symptoms, and decreased the risk of having probable GD from anxiety by 0.89 times (Bias-Corrected and accelerated [BCa] bootstrap 95% CI [0.73, 0.98]). From the two simple probing analyses in the figures, we inferred that those with higher levels of resilience had a lower probability of suffering from GD symptoms and being a probable GD gambler, even when anxiety levels were high. Given that similar buffering patterns were found in both GD symptoms and probable GD, we inferred that the protective effect of resilience can work for both general gamblers and probable GD gamblers. This finding also extended the protective function of psychological resilience to probable GD gamblers from previously discovered recreational gamblers [27] . However, a similar buffering effect of psychological resilience was not found in the relationship between depression and GD symptoms/probable GD. One plausible reason for lacking a buffering effect on depression is that depression, compared to anxiety, might be non-linearly related to GD symptoms/probable GD. For example, in a two-year longitudinal study of 6067 casino employees, respondents who gambled and had severe and disabling depression (i.e., presenting dysfunctions at work or in personal life for at least two weeks over the past six months) reported a reduced level of gambling problems about one year later [54] . It is possible that gamblers with serve depression may be less responsive to external influences (including stressors), probably because of their low energy levels, and thus psychological resilience may also lose its buffering role. Further research is needed to understand the mechanisms underlying the GD-depression relationship and to identify potential buffers in such relationship.
The buffering effects of purpose in life on the relationships between GD symptoms/probable GD and any of its comorbidities were not observed. A plausible reason was that its buffering effect was cancelled out by other uncontrolled confounding variables. One possible confounding variable was the extent to which people search for meaning in life. A previous study showed that the predictive value of meaning/purpose on anxiety and perceived health disappeared among the respondents reporting a low level of search for meaning [55] . Thus, we would call for more replication studies examining the potential protective roles of not only purpose in life but also psychological resilience, their relationships with GD, and their comorbidities after considering other possible confounding variables.
Although we found a co-occurrence of GD with several mental health problems and discovered some promising future directions, our study presented several limitations that are worth noting. First, although we found a co-occurrence of probable GD, probable IGD, probable depression, and probable anxiety, and calculated a PR for each condition, causal inferences cannot be made because we did not have control over the precedence of any of the events or conditions in this correlational study. Longitudinal studies are strongly recommended to further explore which conditions appear to emerge first with regard to GD and its psychiatric comorbidities. Second, collecting data in the form of a telephone survey is a double-edged sword. Although this methodology assured a representative sample, only non-clinical diagnostic tools were used in this survey and they were only able to identify probable cases of the concerned mental disorders. The fact that the survey was administrated over the telephone necessarily set restrictions on length. Hence, we had to choose shorter versions of the scales and sacrificed other valuable constructs, such as search for meaning. Third, although we tried to minimize the self-report bias by assuring respondents of the anonymous nature of the survey at the beginning of each phone interview, there may still have been some lingering effects of self-report bias in our findings, which may also occur in other survey studies using self-report methods.
Conclusions
As the first DSM-5 criteria comorbidity study of probable GD with probable depression/ anxiety/IGD in a representative Chinese adult sample, this study underscores the increased susceptibility to developing other mental disorders among probable GD gamblers and thus provides practical insights for mental health screening and prevention for practitioners and policy makers. Specifically, assessment of GD, IGD, depression, and anxiety are recommended to be conducted together in general population screenings and in psychiatric diagnostic interviews of GD gamblers. The designers of GD intervention programs should be aware of any co-occurred psychological distress and problem gaming patterns and adopt a more integrated approach that addresses not only GD but also its co-morbidity, simultaneously. The buffering effect of psychological resilience between anxiety and GD symptoms/probable GD sheds light on the potential usefulness of fostering psychological resilience as part of prevention and treatment programs. In addition to testing the replicability of the current findings, future studies should also investigate the underlying mechanism between GD and other mental disorders, and the effectiveness of interventions that incorporate the factors examined in this study.
